Within the framework of the Flysafe project, dedicated tools aiming at improving flight safety are developed. In particular, efforts are directed towards the development of the Next Generation-Integrated Surveillance System (NG-ISS), i.e. a combination of new on-board systems and ground-based tools which provides the pilot with integrated information on three risks playing a major role in aircraft accidents: collision with another aircraft, collision with terrain, and adverse weather conditions. For the latter, Weather Information Management Systems (WIMSs) based on nowcasts of atmospheric hazards are developed.
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This paper describes the set-up of a test-bed for the NG-ISS incorporating two types of WIMS data, those related to aircraft in-flight icing and thunderstorm risks. The test-bed is based on convective-scale numerical simulations of a particular weather scenario with thunderstorms and icing in the area of the Innsbruck airport. Raw simulated fields as well as more elaborate diagnostics (synthetic reflectivity and satellite brightness temperature) feed both the flight simulator including the NG-ISS and the algorithms in charge of producing WIMS data. WIMS outputs based on the synthetic data are discussed, and it is indicated that the high-resolution simulated fields are beneficial for the NG-ISS test-bed purposes and its technical feasibility.
Introduction
The present work is conducted within the scope of Flysafe (www.eu-Flysafe.org=), a 4-year Integrated Project of the 6th framework of the European Commission started on February 2005. The Flysafe project aims to increase flight safety by improving information supplied to flight crew members. The aim is to develop, implement and validate the Next GenerationIntegrated Surveillance System, i.e. a combination of new on-board systems and ground-based tools which will allow pilots to have an accurate and homogeneous view of the aircraft safety situation during all phases of flight. It is designed to relay information connected to the main causes of accidents around the world: traffic and ground collisions, and adverse weather conditions (ACARE 2002) . Regarding this last item, specialized tools for generating nowcasts of atmospheric hazards are developed: the Weather Information Management Systems. Four WIMS types feeding the NG-ISS are defined, each tackling one hazard: wake vortices, clear air turbulence, thunderstorms (CB), and aircraft in-flight icing (ICE). Only the last two ones are addressed here. This paper describes how new weather information can be used in an existing full flight simulator (FFS), in order to implement the test-bed dedicated to the NG-ISS developed in Flysafe. By flying the FFS, pilots will make it possible to test the technical feasibility of the whole system and evaluate the usefulness of such new information. The FFS including the NG-ISS as well as the algorithms producing the WIMS data are supplied with a high-resolution simulation of severe weather. This numerical simulation, as source for all components of meteorological products in the cockpit (WIMS as well as onboard radar information from the FFS), provides a consistent data set enabling comparison of all these products. The Mesoscale Alpine Program (MAP, Bougeault et al. 2001) Intensive Observing Period 2B (IOP2B) precipitation event provides the weather scenario. The MAP field campaign (7 September to 15 November 1999) took place over the Alps. It resulted from a coordinated effort to explore and understand the mesoscale effects of complex topography on meteorological events such as heavy precipitation and downslope windstorms that can cause significant damage and constitute threats to aviation. Thus, the IOP2B precipitating event provides the opportunity to test the NG-ISS with respect to two risks at the same time: adverse weather and complex terrain.
The following section presents the general data flow chart for the evaluation process of the WIMS and the NG-ISS regarding weather hazards. Section 3 details both the MAP IOP2B case and the high-resolution simulation. In Sects. 4 and 5, the processing of simulated data by the FFS, and by the CB and ICE WIMSs is described. Finally, a discussion about NG-ISS test-bed assets and expected benefits from its implementation concludes the paper. Figure 1 shows the data flow chart feeding the FFS (top right box). The FFS is a virtual cockpit in which the NG-ISS was set up. A high-resolution numerical simulation (top left box) provides synthetic data for both surface-based weather centre (bottom box) and cockpit. On the one hand, simulated meteorological parameters are used to produce standard meteorological observed and forecast products (METAR 1 , SIGMET 2 , . . . ) and synthetic CB and ICE WIMSs which are sent to the FFS including the NG-ISS. On the other hand, meteorological simulations feed the Airborne Doppler Weather Radar (ADWR) database and another FFS component which manages the atmospheric observations available on-board and the flight aerodynamic aspect. Thus, the flight crew in the FFS should have access to consistent on-board weather radar data and hazard nowcasts, as these are based on same original synthetic data. Simulated meteorological data are supplied for the Innsbruck Terminal Manoeuvring Area (TMA, an area of approximately 200 Â 200 km defined for the FFS on Fig. 2b ) for the 20 September 1999 during MAP IOP2b. From an aeronautical point of view, this case is interesting on two counts: the pilot has to cope with both bad weather and complex terrain.
Set-up of the NG-ISS test-bed regarding weather hazards

Numerical weather simulation
MAP-IOP2B lasted 2 days (19 and 20 September). It is one of the most intense rainfall episodes during the MAP field campaign which allowed to perform studies on both ''wet'' and ''dry'' MAP events. It has been largely analysed based on observations and atmospheric modelling. IOP2B orographic precipitation record the largest number of papers; whose main conclusions were combined and discussed by Rotunno and Houze (2007) .
The Meso-NH research mesoscale non-hydrostatic model (Lafore et al. 1998 ) is used here to simulate this case. Meso-NH was previously run on the same IOP to study both the Foehn in the Rhine Valley (Jaubert and Stein 2003), and the precipitation over the entire two-day period (Asencio et al. 2003) . Here, the same numerical set-up is used: 2-way nested configuration with three domains at 10, 2.5 and 1 km resolution, respectively. The outer domain is the one of Asencio et al. (2003) , whereas the two inner do-
